Many children are treated for mental health disorders in primary care settings. The system of care (SOC) provides a framework for collaboration among pediatric mental health providers, but it is unclear if youth treated for mental health disorders in primary care receive such coordination. At the South Boston Community Health Center from September /2012 to August 2013 for 74 individuals ≤18 years, the odds of contact with SOC agencies (mental health, education, child protective services, juvenile justice and developmental disabilities) were compared for mental health treatment in primary versus specialty care. The odds of SOC contact within primary care were lower compared to specialty care (OR = 0.43, 95% CI = 0.29-0.66), specifically for mental health (OR = 0.54, 95% CI = 0.25-1.2), education (OR = 0.12, 95% CI = 0.050-0.28), and child protective services (OR = 0.64, 95% CI = 0.22-1.9). As care coordination may improve health outcomes, increased support and education for care coordination specific to youth treated for mental health disorders in primary care settings may be warranted.
Introduction
Twelve-month prevalence estimates for youth in the United States with mental health disorders range from 13% to 40%, 1 and approximately 8% of those have serious disorders that affect function in daily life. 2 Despite the relatively high prevalence, only one-third of youth with a mental health disorder receives treatment, 3 much of which is provided outside the specialty mental health system, within primary care, schools, and the juvenile justice systems. 3 Better coordination among patients and their health care providers may improve the quality and cost-effectiveness of medical treatment, 4 and care coordination is a primary component of many integrated care models such as the Patient-Centered Medical Home and Health Home initiatives. 5 In integrated health care settings, coordination of care between primary care and medical subspecialties is emphasized. 6, 7 However, many children with mental health disorders may receive their health-related services from community and state agencies outside the traditional medical system, 8 and better coordination across these multiple systems may improve health outcomes for this population. 9 Within the systems of care (SOC) framework, mental health care is 1 of 6 components alongside primary care, education, child welfare, juvenile justice, and developmental disabilities. 9 Deployed nationally, 10, 11 the SOC framework informs wraparound models of care for children with severe mental health and behavioral disorders. 12 Mental health care provided within a well-coordinated SOC may improve clinical outcomes at lower cost, 11, [13] [14] [15] a major goal of current healthcare reform efforts, including integration. 16, 17 Given the high prevalence of mental health disorders in children and the lack of pediatric mental health
specialists, 18 pediatricians are encouraged to manage less complex mental health disorders such as attention deficit hyperactivity disorder (ADHD), adjustment disorders, anxiety disorders, and mood disorders. [19] [20] [21] [22] [23] Many pediatricians, however, feel unable or unwilling to address these conditions, in part due to inadequate training and limited time in the clinical encounter. [24] [25] [26] Indeed, little is known about the type and severity of mental health disorders pediatricians regularly manage in their clinical practices, nor the training, clinical or care coordination support required for effective treatment within the primary care setting.
Even for children with less severe mental health disorders treated in primary care, coordination with community agencies outside the traditional healthcare system, as described by the SOC framework, may be important. For example, many youth with one or no mental health diagnosis report receiving therapy for mental health disorders in school and juvenile justice settings, 3 and studies suggest that children involved with Child Protective Services (CPS) are at increased risk for mental health disorders. 27, 28 Given that coordination of care may improve clinical outcomes for youth, 11, 29 communication between child-serving community agencies and the healthcare system may improve the quality of mental health care delivered for youth, regardless of the severity of the disorder.
To better understand the role of care coordination within the SOC in primary care, we conducted a retrospective chart review of youth referred by pediatricians for evaluation by a child psychiatrist at an urban community health center. Referrals occurred when pediatricians assessed that the mental health issues were of greater complexity than would be appropriately managed within primary care. We examined to what extent primary care clinicians made contact with SOC agencies on behalf of children prior to referral, when such contact was deemed necessary following child psychiatrist's evaluation. For children with less severe mental health disorders who were referred for child psychiatric services, we examined the frequency and type of SOC contacts initiated before and after psychiatric evaluation to evaluate care coordination practices for this group. The results of this preliminary study may increase the field's understanding of current practice related to care coordination for youth with mental health disorders treated in primary care, while also informing the types of support pediatricians may need when treating youth with less complex disorders.
Methods

Population and Setting
The South Boston Community Health Center (SBCHC) is a federally qualified health center in Boston, Massachusetts, serving an estimated total of 2702 pediatric patients. The health center employs 2.1 full time equivalent (FTE) pediatricians and 5.4 FTE family physicians, and a co-located Child and Adolescent Psychiatrist (0.5 FTE) and Licensed Clinical Social Worker (1.0 FTE) provide behavioral health services for youth. Primary care pediatricians (PCPs) received training in behavioral health diagnosis and treatment through monthly live 1-hour group educational sessions provided by the Child and Adolescent Psychiatrist. Health center pediatric patients routinely received mental health screening evaluations at their annual physical, and prior to referral for Child Psychiatry evaluation, patients' mental health problems were managed in primary care. PCPs referred youth for evaluation by the Child and Adolescent Psychiatrist when they felt the psychiatric issues were too complex to manage within primary care, and psychiatric evaluations were completed within 1 month of the PCP referral.
Data and Variables
We conducted a retrospective chart review for SBCHC patients aged ≤18 years who received an evaluation by the Child and Adolescent Psychiatrist during the period September 2012 to August 2013. From the medical record system, we recorded patient race/ethnicity and the educational title of the referring clinician. From the psychiatric evaluation note we obtained the patient's age, gender, insurance status, mental health diagnosis, and Childhood Global Assessment Scale (CGAS) score. 30 The CGAS score ranges from 0 to 100, and scores ≤50 are consistent with serious emotional disturbance (SED), scores 51 to 60 indicate moderate severity (variable functioning and sporadic symptoms in several but not all areas), and scores >60 indicate mild severity. 2, 30 To measure care coordination practices within primary care, for the 6 months prior to referral for child psychiatry evaluation, we recorded the frequency of contacts documented in the medical record between primary care and the SOC components mental health, education, CPS, juvenile justice or developmental disability services. Reviewing the initial psychiatric evaluation documentation, we recorded the frequency of contacts between those SOC components and the psychiatrist immediately following the evaluation. Contacts with SOC agencies could have been initiated either by providers within the SBCHC or representatives from the agency outside the health center.
We categorized children referred for child psychiatric evaluation into those who would commonly be managed in primary care based on professional literature [19] [20] [21] [22] [23] (eg, children with no mental health diagnosis or a single axis I diagnosis of ADHD, adjustment disorder, anxiety disorder or mood disorder) and all others. Those expected to be managed in specialty care would have ≥2 behavioral health diagnoses and/or diagnostic categories not usually managed in primary care based on these professional guidelines.
Statistical Analysis
We used univariate statistics to examine children's demographic characteristics, mental health diagnoses, and frequency of contacts with individual SOC agencies documented in the primary care and psychiatric records. Using logistic regression, we compared odds of contact in primary care versus specialty mental health while controlling for age, race, gender, insurance status, and educational background of the referring PCP. The logistic regression analyses were not conducted for the juvenile justice and developmental disability systems due to lack of contact with both agencies by either discipline.
For the subgroup of youth with mental health disorders commonly managed in primary care, but who were referred for specialty care, we recorded the CGAS score documented by the Child Psychiatrist. We calculated the proportion for whom SOC contacts were made following psychiatric evaluation, but not within primary care prior to psychiatry referral, and we categorized these contacts according to the SOC agency.
This research was approved by the Boston University Institutional Review Board. All analyses were performed using Stata/MP 13.1.
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Results
Demographic Data
The average age of the 74 children receiving psychiatric evaluation was 11.2 (±4.6) years, and 68.9% (n = 51) were male (Table 1) . Seventy-three percent (n = 54) of individuals had public insurance, 24.3% (n = 18) had private insurance, and the insurance status of 2.7% (n = 2) was unknown. Approximately 70.3% (n = 52) of children were Caucasian non-Hispanic, 12.2% (n = 9) were African American non-Hispanic, 14.9% (n = 11) were Hispanic, 1.3% (n = 1) had multiple races, and 1.3% (n = 1) had unknown race.
Sixty-three percent (n = 47) of referring clinicians were pediatric physicians, 12.2% (n = 9) were family medicine physicians, and 24.3% (n = 18) were family medicine nurse practitioners. Approximately 20.2% (n = 15) of children received a primary diagnosis of adjustment disorder, 21.6% (n = 16) of ADHD, 24.3% (n = 18) of a mood disorder, 16.2% (n = 12) of an anxiety disorder, 4% (n = 3) of PTSD, 6.7% (n = 5) of substance abuse, 3% (n = 2) of a learning disorder, and 4% (n = 3) received no mental health diagnosis.
Analyses of Frequency of SOC Contacts
During the 6 months prior to the psychiatric evaluation, within primary care there were 16 contacts with the specialty mental health system, 13 contacts with the educational system, 7 contacts with CPS, 1 contact with juvenile justice and 3 contacts with developmental disability services (Table 2) . Following the psychiatric evaluation, within the child psychiatry service at the health center, there were 24 contacts with other providers in the specialty mental health system, 42 contacts with the educational system, 10 contacts with CPS, 3 contacts with juvenile justice and 0 contacts with developmental disability services (Table 2) .
Controlling for age, sex, insurance status, race/ethnicity, and educational background of the referring clinicians, the odds of contact with SOC agencies were lower in the 6 months prior to referral compared to the odds of contact following psychiatric evaluation (OR = 0.43, 95% CI = 0.29-0.66), specifically for the mental health system (OR = 0.54, CI = 0.25-1.2), the educational system (OR = 0.12, CI = 0.05-0.28), and CPS (OR = 0.64, CI = 0.22-1.9) ( Table 2) . Based on professional standards, [19] [20] [21] [22] [23] 51.4% (n = 38) of the children referred for specialty evaluation could have been managed in primary care as they had no behavioral health diagnosis or a single diagnosis of ADHD, adjustment disorder, anxiety disorder, or mood disorder. For this group of children with no or one behavioral health diagnosis, the average CGAS score recorded by the psychiatrist was 59.2 (95% CI = 56.7-61.8), at the border between mild-moderate severity.
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Twenty (52.6%) of these individuals had no SOC contacts completed within primary care prior to psychiatry referral, but 36.8% (n = 14) had a single SOC contact and 15.8% (n = 6) had 2 SOC contacts made by the psychiatry service following evaluation. Of the 14 individuals with one SOC contact by a mental health specialist, 14.3% (n = 2) of contacts were with the mental health system, 78.6% (n = 11) were with the educational system, 7.1% (n = 1) were with CPS, and no single contacts were made with the juvenile justice system or the department of developmental disabilities. Of the 6 individuals with 2 SOC contacts by a specialist, 83.3% (n = 5) were with both the educational and mental health systems and 16.7% (n = 1) were with both the educational and juvenile justice systems.
Discussion
Mental health treatment should be coordinated within the medical system and among the multiple community and state agencies serving youth. 9 Consistent with prior research, 3, 32 we found that children with mental health disorders were referred to and/or served by other SOC community and state agencies, and the odds of care coordination with these agencies were greater in the specialty mental health sector as opposed to primary care. Furthermore, PCPs referred children for specialty mental health services with diagnoses and scores on functional scales within the range predicted to be appropriate for treatment within primary care, and for half of these children, specialty mental health providers initiated contact with SOC-based providers. This study highlights a potential need for increased support for care coordination specific for children with mental health disorders treated in primary care settings.
Care coordination within the SOC is traditionally reserved for children with SED, 9,11 but this study suggests that SOC principles may inform care coordination for children with lesser complexity treated within primary care. In fact, inadequate care coordination may have contributed to our finding of PCP referral of youth with less complex mental health disorders to specialty services. For example, the initial mental health treatment trials within primary care may have been ineffective due to insufficient communication with other mental health providers, and/or the care coordination needs may have made the clinical presentation within primary care appear more complex. Further research should investigate whether increased care coordination support for PCPs treating youth with mental health disorders may increase their capacity for treatment within primary care, thus reserving scarce child mental health resources for youth with more clinically complicated presentations. 33 There is growing evidence supporting collaborative care as a service delivery method for treating pediatric mental health disorders such as ADHD and depression in primary care settings. 7 While case management is a common component of many collaborative care programs, the coordination of mental health treatment with agencies outside the health care system is not emphasized. 7 Our findings and prior research, however, suggest this may be a significant omission, as many youth treated for mental health disorders in primary care settings also are likely receiving or would qualify for services with other community and public agencies. 3 Furthermore, aligning outcomes between healthcare and other sectors in society is important as health systems and states move toward population health management. 34 When considering mental health and primary care integration, the types of providers being integrated, services being offered, and the level of care coordination afforded should be considered to improve efficiency and match resources with levels of demonstrated clinical need.
We found that the odds of contact with the educational system were significantly lower during the 6 months prior to psychiatric evaluation compared with after the evaluation. Following the psychiatric evaluation, many children were referred for Individualized Education Program (IEP) evaluations. It is unclear if contact with the educational system by the psychiatrist was due to the child's need, the psychiatrist's individualized practice style, specific issues related to the local special education system, or other factors. Proactive communication between the health care system and schools to address the educational needs of these children may contribute to improvement in their behavioral health symptoms. 35 Interestingly, there was no difference in the odds of contact with CPS between primary care and specialty mental health care. For CPS in particular, many of the contacts with primary care were initiated by CPS workers, and non-physician primary care staff provided the communication (data not presented). This finding may support the importance of bidirectional communication between healthcare providers and SOC agencies, and the potential added benefit of nonphysician staff to support care coordination within primary care. 36, 37 Limitations of this study include lack of a control group and small sample size. Our results are likely influenced by individual practice patterns of the pediatricians and mental health specialists, and pediatricians may have referred for mental health services because they were available on site rather than in response to the child's severity of presentation. There may have been contacts with SOC-related providers that were not documented in the medical record. We do not have data on whether SOC contacts were necessary or helpful, and we did not include validated mental health diagnostic scales.
However, this study provides preliminary data on issues related to care coordination in a pediatric integrated behavioral health and primary care setting. Future research should focus on defining the care coordination needs for children with mental health disorders treated in such settings, particularly related to mental health severity and complexity. Developing systematic methods for identifying needs that may be addressed by agencies within the SOC may facilitate uniform coordination among the many organizations serving youth and effective use of specialty child mental health services.
With the current focus on integration and the ongoing shortage of child mental health providers, identifying services for coordination and individuals who may benefit from increasing levels of resource intensity will be important. Our findings of higher frequency of contact with the mental health system, educational system and CPS following behavioral health evaluation may inform development of integrated care systems for children.
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